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SO L CONSERVATI ON SERVI CE
STANDARD AND SPECIFICATIONS
LALL'D RECLAMATION

SUBSIDENCE TREATMENT (ACRE)

STANDARD
Definition
Treating subsi dence areas to reduce the harnful effects and provide for
benefici al use.

Scope

This standard applies to surface subsidence associated with abandoned under- ground
mnes in rural areas that are being treated as part of surface reclanma- tion. QOpen
si nkhol es caused by m ne coll apse are covered by the shaft and

adit closing standard (452).

PUFEOSG

Subsi dence is treated to m nim ze damages where hi gh-val ued i nprovenents are
i nvol ved or where there is a high hazard to human life. It is also treated to
reduce pollution of surface and ground water, prevent soil degradation

i nprove | andscape resource quality, and restore or maintain a beneficial use.

Condi ti on Where Practice Applied

This standard applies to | ocations where surface subsidence fromthe coll apse of
underground mining is threatening rural buildings and structures, roads, dans, and
ponds; decreasing |and values; interfering with surface drai nage or water supplies
creating a hazard to human |ife; damaging | andscape val ues; and creating a nui sance
or preventing beneficial use.

Pl anni ng Consi der ati ons

1. Geologic environnent of the immediate area, including characteristics of
over burden such as lithology, faults, joints, and attitude.

2. Surface and subsurface hydrol ogi c conditions.
3. Mning history.

4. Postmning history and conditions.

5. Land use

6. Vertical and horizontal dinension of voids.

7. Depth of voids below | and surface

R Size, type, and distribution of pillars.

9. Surface topography and drai nage pattern

10. Availability and quality of backfill material
11. Availability of slurry water.
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Gener al
I f high-valued i nprovenents or danger to human life are involved, the hazard
can be reduced by backfilling the mned-out areas under and adj acent to the
i mprovenents with hydraulic or blind backfilling. If the m ned-out voids are

not too deep, a stripping operation can be used to elimnate present and
future subsi dence problens. Surface treatnent may be used to reduce the
harnful effects, recognizing that future subsidence may occur and additiona

treatment will be necessary.

Design Criteria

Controlled backfilling. Controlled backfilling methods can be used where the
mne is accessi ble and can be traversed to key areas for the filling operation.
Bul kheads are built in nmine is accessible and can be traversed to key areas
for the filling operation. Bul kheads are built in mne passages around the
peri phery of the work area for containment of the fill. Drains may be incor-
porated in the bul kheads to facilitate rapid water renmoval. Bul kheads are
built of wood or other suitable material. Vertical injection boreholes should
be a minimum of 12 inches in dianmeter. At the base of each hole, a 900 |ong
radi us pipe elbow is placed whereby the slurry can be diverted to horizontal
pi pes and distributed into the m ne workings. Borehol es through bul kheads nay
al so be utilized.

Blind backfilling--gravity nethod. |If abandoned ni ne openings are inacces-
si bl e because of flooding or caving, blind backfilling must be used. Pipes
are installed fromthe surface into the mne openings through drill holes and

granular material is flushed in with water under the force of gravity. In the
gravity feed method. the injected granular material builds a cone under the

i njection pipe. When the cone builds up to the mine roof. no nore fill wll
enter the mne and a new hole nust be drilled.

Blind flushing punped--slurry injection. In the punped-slurry nethod, durable
granular material is blended with water, and the suspension (slurry) is punped
to the point of injection. Energy provided by the punp and the static head in
the borehole give the velocity required to keep the solid particles in suspen-
sion and to transport them As the slurry first enters the open space, its
velocity drops rapidly, and the solid particles settle out in a nmound. As the
mound approaches the nmine roof, the velocity of the slurry increases through
the narrow ng channels, and the solid particles are transported to the outer
limts of the mound. Here the velocity again decreases abruptly, the solids
are deposited, and the nound is built outward until resistance to flow reduces
the velocity below that required to transport the solids. This may be severa
hundred feet, depending on particle size and concentration and other factors.
Expl oratory drill holes may be needed to deternine the extent and effective-
ness of backfilling.

Dayl i ghting. Stripping. replacenent of the overburden. and conpl ete recl ana-
tion are the nost effective methods of subsidence treatment. The hazard to
personnel and equi pnent caused by the subsurface voids is a mjor considera-
tion in planning equi prent novenent and m ni ng operations; therefore, the plan
must include procedures to establish firmsupport. It nmay be necessary to
excavate and backfill the anticipated travel paths ahead of the conplete
stripping operation. |If the remaining coal is not to be renmobved, care nust be
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taken to open all roons and travel ways and ascertain that they are conpletely
backfilled with overburden material before initiating other backfil
oper ati ons.

Surface treatnment. Surface filling of subsidence areas is usually applicable
when drai nage cannot be obtained or other inportant factors nmake filling a
practical alternative. Sonme areas of subsidence nmay be consi dered | ow hazard
and sufficiently stable to pernmit norrmal |and use operations after surface
filling. Drainage systens can be used to elimnate excess water. Diversions
can be used to keep runoff water fromentering the treatnent area, and |and
snmoot hi ng and gradi ng can be used to ensure positive drai nage. Punped drai nage
may be necessary if a gravity outlet is not available

Borrow areas. Any areas used for borrow for backfill operations should be
reestablished to their proper uses in accordance with appropriate SCS standards

Environnmental. All disturbed areas shall be reshaped and regarded to bl end
with surrounding | and features. Visual resources nust be given the sane
consi deration as other design features in planning, design, and
installation. Exposed areas of earth shall be covered with soil materials
and established with vegetation or protected by other nmeans as soon as
practicabl e. Access roads nust be nmintained and foot and vehicular traffic
controlled to protect the work

Mai nt enance

Sites nmust be nonitored to determne the effectiveness of the backfilling.
Surface treatment may be required to reduce the harnful effects of subsidence

Pl ans and Specifications

Pl ans and specifications for subsidence treatnment shall be in keeping with
this standard and shall describe the requirenments for applying the practice
to achieve its intended purpose.
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